P
ath integration (or dead reckoning) is a homing strategy effectively applied by many animals from arthropods to mammals (e.g. Mittelstaedt & Mittelstaedt 1982; Papi 1992; Wehner 1992; Etienne et al. 1996 Etienne et al. , 1998 Wehner et al. 1996) . It implies that the animal continuously records and integrates its directional and linear displacements while it moves away from its home site and that it thereby updates a resulting vector pointing towards home from any position it reaches during its journey. If the mechanism operates perfectly, the animal can return home from any such position on a straight course. If it makes errors, however, they accumulate and cannot be corrected. Do homing pigeons, Columba livia, also apply such a system when they are passively displaced to a remote site and then fly actively back home? A variety of experimental findings strongly suggest that they do not, but that they find their way by using a 'map' system which refers to environmental clues indicating the birds' current position relative to the home site without considering the movements by which they reach this position (for review see Matthews 1968; Keeton 1974; Schmidt-Koenig 1979; Papi 1986; Wallraff 1990; Wiltschko & Wiltschko 1998c , 1999 . According to Wiltschko & Wiltschko (e.g. 1985 , 1998c , 1999 , however, there is a perplexing exception. Pigeons are thought to execute path integration during an ephemeral early period of their lifetime, lasting until an age of ca. 12 weeks, after which they replace it by 'map' navigation. From this time onwards, the pigeons never again use their path integration abilities, not even if their 'map' system receives weak or unreliable information or fails to operate.
It seems, a priori, implausible that a very sophisticated mechanism has been developed for only a few weeks in a bird's early lifetime, during which it is hardly ever needed, and is then relinquished, even though it could be helpful for home finding afterwards. Thus, experimental evidence needs to be particularly compelling to overcome this implausibility. If such evidence exists, it would be the first and, so far only, demonstration that path integration by an organism under conditions of passive displacement and visual isolation from the environment, over long winding routes substantially exceeding the dimensions of laboratory tests, is possible. Therefore the question is of general importance. If it were to be answered in the affirmative, investigators of path integration mechanisms would be confronted with a host of problems.
Here, I examine whether the existing empirical data support the following conclusions drawn by Wiltschko & Wiltschko (e.g. 1982 , 1985 , 1995a , 1998a , c, 1999 . (1) Using a magnetic compass, very young pigeons are able to determine the direction towards home from an unfamiliar remote site by recording and integrating their passive movements during transport in a closed iron vehicle to this site. (2) The initial flight directions determined on this basis are better homeward oriented than those chosen by older pigeons using a navigational 'map'. (3) When ca. 3 months old, the pigeons change their navigational strategy from applying path integration to using site-specific environmental signals.
The Assumed Mechanism
A few words are necessary about terms and meanings (see also Wallraff & Sinsch 1988a) . Wiltschko & Wiltschko (e.g. 1982 , 1985 , 1998c use the term 'route reversal' for the homing mechanism that authors now usually call path integration. I follow the more common convention, because 'route reversal' seems to imply that the complete outgoing route is reversed, including its possible loops and detours, and hence that no integration into a directly homeward pointing vector occurs (see Papi 1992) . Another unclear term is 'route-based navigation' (using 'outward-journey information') which is often used as contrasting with 'site-based navigation' (using 'location-specific information'). However, as a route covers a sequence of sites, the term 'route-based' is unsuited 
